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become visible before the bases, why the
hull of a ship disappears first as it sails
away, and why, as we go from the poles to-
ward the equator, new stars become visible.
Besides these proofs there are many others,
such as the circular shadow of the earth seen
on the moon during- an eclipse, the gradual
appearance and disappearance of the sun,
and, lastly, the fact that since 1519 it has
been regularly circumnavigated.
The earth is not, however, an exact sphere,
but is very slightly flattened at the poles, so
as to have the form known as an oblate
spheroid. In this way the polar diameter,
or diameter from pole to pole, is shorter than
the diameter at right angles to this—the
equatorical diameter. The most accurate
measurements make the polar diameter about
twenty-seven miles less than the equatorial,
the equatorial diameter being found to be
7,926.6 miles, and the polar, 7,899.9.
Surface Lines. The earth is regarded as
divided into halves—the northern and the
southern hemisphere—by the equator, an
imaginary line passing around it midway be-
tween the poles. In order to indicate with
precision the position of places on the earth,
additional lines are imagined to lie on the
surface in such a manner that those of one
set all pass through both poles, while those
of the other are drawn parallel to the equa-
tor. The former are called meridians, the
latter parallels of latitude, and by them we
can tell the latitude and longitude, and thus
the exact position of any place on the earth's
surface.
Density. Many experiments by various
methods have been made in order to de-
termine the average density of the earth,
that is, the quantity of matter it contains,
and from them it has been calculated that the
density of the earth is about five and one-
half times that of water.
Motions. The earth, in common with the
other planets, moves around the sun, com-
pleting its revolution in about 365^ days,
our common year; or exactly 365 days, 9
hours, 9 minutes and 9^- seconds^ making
the sidereal year. The orbit of the earth
is an ellipse, with the sun in one of its
foci. Hence, the earth is not equally dis-
tant from the sun in all parts of the year,
but is about 3,000,000 miles nearer at one
time than at another, its least distance, ac-
cording to recent calculations, being 89,-
897,000 miles, its greatest 92,963,000, and
 the mean distance, or half the length of the
long axis of the orbit, 91,430,000 miles.
From this it may be calculated that the ve-
locity of the earth in its orbit is about
seventeen miles a second. In the winter of
the northern hemisphere the earth is near-
est the sun and in summer farthest from
it; for the difference in the summer and
winter temperature is not occasioned by the
greater or less distance of the earth from the
sun, but by the more or less oblique direc-
tion of the sun's rays. The passage of the
earth around its orbit causes the sun to ap-
pear to describe a similar orbit in the
heavens; and hence it is that at one time of
the year one group of stars is seen in the
neighborhood of the sun at sunrise and
sunset and at another time another group.
This apparent path of the sun is the ecliptiCj
and corresponds with what would be the path
of the earth as seen from the sun; and the
groups of stars through which the sun suc-
cessively passed form the zodiac.
The earth's daily motion about its own
axis takes place, according to mean time, in
twenty-three hours, fifty-six minutes and
four and one-tenth seconds. The axis on
which the earth performs its rotation is
inclined towards the plane of its path about
the sun at an angle of 23 J°. The sun as-
cends in the heavens from March 21 to June
21 (the summer solstice), about 23J° above
the equator toward the North Pole, and de-
scends again toward the equator from June
21 to September 23; it then sinks till De-
cember 21 (the winter solstice), about 23 J°
below the equator toward the South Pole,
and returns again to the equator by March
21. This arrangement is the cause of the
seasons and of the inequality of day and
night attending them. For all countries lying
beyond the equator, day and night are equal
only twice in the year (at the equinoxes).
At the summer solstice the North Pole of
the earth is turned toward the sun, and the
South Pole away from it, and for 23J° about
the North Pole there is a period of longer
or shorter duration during which the sun
is continually above the horizon for more
than twenty-four hours, while round the lat-
ter is an equal extent of surface within
which the sun for similar periods is below
the horizon. The reverse condition holds at
the winter solstice. The circles bounding
these regions are called respectively ih*»
Arctic and the Antarctic Circle, and the ra

